INTRODUCTION {#sec1-1}
============

The assessment of vital parameters helps to understand the physiological response and their appropriateness to injury response in trauma patients\' injuries and depending on the status of compensation helps to decide the management strategy.\[[@ref1][@ref2][@ref3][@ref4]\] Traditional vital signs (systolic blood pressure \[SBP\], heart rate \[HR\], and respiratory rate) can be measured noninvasively and has been routinely used for initial assessment of trauma patients.\[[@ref5][@ref6][@ref7]\] This study takes a review of on admission blood pressure (BP), HR among trauma patients and their impact on in-hospital mortality.

MATERIALS AND METHODS {#sec1-2}
=====================

Data considered from prospective, observational, multicenter trauma registry -- Towards Improved Trauma Care Outcomes (TITCO) from four Indian City Hospitals. TITCO data collection was carried out from October 1, 2013, to July 24, 2014.\[[@ref8]\] Patients with a valid recording of HR and BP on admission are considered for this study. Only patients with age more than 18 years were included in this study. HR records were further grouped as tachycardia, bradycardia and normal for the readings below 60 beats/min (bpm), above 100 bpm and 60--100 bpm respectively with units\' bpm. Similarly, SBP recorded were grouped as hypertension, hypotension, and normal BP for respective reading SBP values of below 90 mmHg, above 140 mmHg, and 90--140 mmHg. Overall survival of trauma patient was compared with SBP and HR groups. TITCO registry patient\'s details were available till discharge or death, during admission. Admission HR and SBP was then compared with mortality.

Data analysis and statistical analysis {#sec2-1}
--------------------------------------

Data were analyzed using SPSS version 24.0 (SPSS Inc., Chicago, IL, USA) for Windows and Microsoft Excel version 2016. Contingency table of HR versus SBP was prepared, in each category, patients were defined in percentages. Among death and survived patients separate estimates were shown. Primary and secondary variables under consideration were analyzed to estimate statistical parameters including mean, standard deviation, and percentages. Logistic regression analysis was performed assuming Pulse and BP as an independent variable with life outcome as the dependent variable. *P* \< 0.05 was considered as a statistically significant.

RESULTS {#sec1-3}
=======

Of 16,047 patients in the TITCO registry, 10,200 adult patients (\>18 years) were considered for analysis with valid records of HR and SBP. Overall mortality was 24% (2438/10,200) among patient under consideration for this study. Males were at higher risk of trauma (82%) than that of females (18%). The overall mortality was 23% and 28% for males and females, respectively. 75% (7657/10,200) trauma patients had normal parameters of their HR and SBP on admission, overall mortality among them was 20% (1526/7657). While among remaining 25% (2543) patients overall average 30-day mortality was 36% (912/2543). The highest risk was associated with hypotension-bradycardia patients with 80% mortality, followed by 58% (n/d) in hypertension--bradycardia patients, then 48% (n/d) in tachycardia hypotension patients \[[Table 1](#T1){ref-type="table"}\]. At least one normal record either of HR or BP was seen to be associated with 30-day mortality of 29%--44% (n/d). Both abnormal, HR and BP on admission were seen to be associated with 56% (n/d) mortality, while at least one abnormal count was associated with 35% (n/d). Whereas the trauma patients with normal BP and pulse; the overall mortality was 20% (1526/7657). Elderly patients (\>60 years) were at higher risk of deaths with an overall mortality of 35% (n/d) compared to 23% (n/d) of adults. However, adults were 90% (n/d) of total trauma victims while elderly were 10% (n/d). A total of 12 patient had combination of hypertension (BP \>140 mmHg) and bradycardia (HR \<60 bpm) \[Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}\]. All the patients were adults male. All the patients sustained blunt injuries except one who had a penetrating injury to the chest wall and mediastinum. Six patients were intubated; three patients underwent neurosurgical intervention, evacuation of the mass lesions and decompressive craniotomy.
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Demographic details and management details and outcome
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Computed tomography scan findings in these patients
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DISCUSSION {#sec1-4}
==========

It has been suggested that routine physiological parameters can be used to predict mortality in patients with traumatic brain injuries,\[[@ref9][@ref10][@ref11]\] however, the predictive value of these vital signs has been questioned in many studies.\[[@ref5][@ref6][@ref7]\] BP, and other vital signs HR and respiratory rate have been shown to play an important role in the initial evaluation of trauma patients.\[[@ref9][@ref10][@ref11]\] SBP has been shown as an important clinical marker to indicate trauma severity and included in many trauma scoring systems.\[[@ref12]\] SBP of 120 mmHg has been considered as normal in the adult population,\[[@ref13][@ref14]\] and a value \<90 mmHg is considered as hypotension.\[[@ref12][@ref15]\] Many studies have shown that hypotension as well as hypertension are associated with reduced survival in trauma patients,\[[@ref10][@ref16]\] particularly increased short-term (we need to define this -- is it early mortality \<24 h) mortality.\[[@ref17]\] SBP of 110 mmHg is associated with significant increase in mortality and for every 10 mmHg reduction in SBP increases the risk of mortality by 4.8%.\[[@ref18]\] Hypotension can be a reflection of decompensation of the physiological mechanisms (30%--40% loss in blood volume) and needs to be considered a late finding.\[[@ref19]\]

Cushing\'s triad or Cushing reflex {#sec2-2}
----------------------------------

Classically, the "Cushing reflex" or "Cushing\'s triad" has been described as the presence of hypertension, bradycardia and abnormal breathing in a patient with raised intracranial pressure.\[[@ref20]\] In animal studies, it has been shown that the occurrence of the bradycardia is preceded by initial tachycardia and hypertension.\[[@ref21]\] The Cushing reflex is body\'s mechanism to increase the mean systemic arterial pressure and thus to restore an approximately normal blood flow to cerebrum.\[[@ref22][@ref23]\] Kalmar *et al*. reported that the occurrence of Cushing reflex depends on the underlying pathology and may take hours, days or months (depending on the rate of increase in the pathology) and almost all the patients have bradycardia and hypertension at presentation.\[[@ref23]\] We noticed the combination of bradycardia and hypertension in 12 cases (11 head injury and one case of penetrating chest injury), and none of them had respiratory abnormalities. The possible mechanism of bradycardia and hypertension can be irritation of the vagus nerve in the mediastinum.\[[@ref24]\]

The present study helps to understand the pattern of BP and HR in a subgroup of the population of trauma in India. It also highlights bradycardia patient and their relatively high-risk groups. A series of reports has suggested that BP offers prognostic information relevant to trauma-related injuries.\[[@ref12][@ref10][@ref16][@ref18]\] The study result reports that associative risk seen in the patients of trauma based on the data collected from the trauma registry in the Indian settings. It also highlights the prevalence of hypertension and bradycardia with altered respiration in the patients of head injury, thereby providing with the occurrence of Cushing\'s reflex.

There is an association between relative risk (RR) and traumatic brain injury.\[[@ref5][@ref6]\] However, we did not identify any significant relationships involving RR. Possibly, the patients in this data set with respiratory depression were intubated early, and thereafter their RR was under control of the caregivers, not dependent on the patient\'s own depressed respiratory drive.\[[@ref9]\]

Limitations {#sec2-3}
-----------

This study does not take into account the details of prehospital treatment and the details of resuscitative measures (intravenous fluids).\[[@ref7]\] There were also no details of the medications received by the patients, for example, for pain and analgesia; however, it is being reported that these medications may not hamper the results of BP and HR as these have no adverse effect on the cardiovascular response.\[[@ref25]\] Another limitation for the present study is that we do not have the details whether these patients had a history of hypertension in the past and or were receiving any medications.

CONCLUSION {#sec1-5}
==========

The present study reports that patients with bradycardia and hypo- or hyper-tension had higher mortality percentages. The study supports that understanding initial altered physiological findings might be helpful in prognosticate the outcome in patients who present in the emergency room for trauma care. To better understand the relationship between admission HR and admission BP there will be a need for a well-planned prospective study.
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